REATER persistence of stands, particularly under grazing conditions, is a major objective of alfalfa breeding programs in the southeastern United States. Incorporation of the creeping-root character into adapted types of alfalfa offers one possible means of attaining increased persistence. If a plant breeding program is to advance most rapidly and efficiently, knowledge of the phenotypic and particularly of the genotypic interrelationships among and between morphological and physiological characters affecting plant growth and yield is necessary. The objectives of this study were to measure the phenotypic and genotypic relations of 11 characters in F 2 populations from crosses between creeping-rooted and hay-type alfalfa clones, to obtain estimates of the magnitude of various types of genotypic variance in these populations, and to relate the information thus obtained to practical breeding procedure.
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REVIEW OF LITERATURE
Very little published work is available on the relationships between morphological characters in segregating alfalfa populations and between these characters and yield. Almost no literature is available on the relationship between morphological characters and resistance to the leaf spot and rust organisms. Freeman (2) found significant positive correlations between green weight and average number of stems per plant in broadcast plantings of 43 "pure races" of alfalfa.
In the same study green weight and average height were positively correlated while average height and average number of stems per plant were negatively correlated. Burton (1), studying the relationship between total plant yield and various morphological characters in an F2 population from a cross between Medicago falcata, L. and M. sativa, variety Hairy Peruvian, obtained positive linear correlation ratios of plant yield with plant height measured at two different dates, number of stems per plant measured at two different dates, leaf area index, stem length, length of new shoots, and date of second bloom in a greenhouse study. Total yield was negatively correlated with leaf shape index. Similar results were obtained from a field study of the san~e population. Burton also reported a small but positive correlation between root type, i.e. branching or taprooted, and yield, indicating that the branched root system typical of the M. falcata parent could be incorporated into high yielding types. The same general types of correlations were found in a study of 170 spaced plants of Kansas common alfalfa. In crosses between M. falcata and Hardigan a small but significant positive correlation between yield and root type was found, again indicating higher yield for the branching root types. Geneticist and Research Agronomist, Crops Research Division. ARS, USDA, at Raleigh, North Carolina, and Beltsville, Maryland, respectively. Appreciation is expressed to 'the departments of Genetics and Experimental Statistics for consultation and coinputing facilities used in analysis of the data.
MATERIALS AND METHODS
The plant materials and type of progenies used in this study were the same as those reported by Jones and Hanson (3) except that only plants from which data were obtained for all 11 characters were included. The plant material consisted of F.o progenies obtained by selfing F1 plants from the 57 possible crosses of 19 hay-type clones with three creeping-rooted clones. Of the hay-type clones 3 were selected from African, 4 from Buffalo, 4 from Call verde, and 8 from breeding material available at the North Carolina Station. F~ progenies from 3 different F1 plants from each of 48 crosses were used. Of the 9 remaining crosses 7 were represented by 2 Fx's per cross while 2 had on[), 1 F1 per cross. F= progeny from each F~ plant was represented by a single 10-plant row in each of 3 replications of a randomized complete block design. Cultural practices used in management of the field planting were described by Jones and Hanson (3).
Data obtained on creeping-rootedness were reported by Jones and Hanson (3). The following characters were studied and are reported in the present paper. Leaf width and leaf length were obtained by measuring the center leaflets of 3 trifoliate leaves from each plant and recording the average maximum width and length in centimeters of each 3 leaflet sample. Procumbence was scored in the fall of 1956 by using a scoring system in which 1 ~---upright and 5 ~ most prostrate. Plant height and plant width in inches were measured in November 1956. Also at this time the plants were scored for incidence of rust (Uromyces striatus Schroet.) infection by using a scale on which 1 ~ no pustules and 5 '= heavy infection of rust. Spring growth and crown width were measured in inches in March 1957. Recovery after cutting was measured in inches in May 1957. Individual plant weights in grams of dry m~tter per plant were recorded for replications 1 and 2 in May 1957 (first hay crop). Incidence of leaf spot (Pseudoplea briosiana (Poll.) Hoehn.) was measured in June 1957 by using a scale of 1 ~ least leaf spot to 5 ~-most leaf spot.
Analyses of variance for all characters and the analyses of covariance between all possible pairs of characters were made. The analyses of variance and covari.ance were based on three replications for all characters except plant yields. The plot means were used for the analyses of variance and covariance since some pl.ants were missing in many plots. The within plot variances were computed from the individual plant data. F tests were made by using the appropri.ate error term. For the interaction of creepers X hay-types a composite error term was constructed by the procedure described by Kempthorne (4, p. 577) as being along the lines sugges'ted Satterthwaite (6).
Genotypic variance and covariance components were obtained for use in computation of genotypic correlations. The expected mean squares for this analysis are shown in table I. * DF = degrees of freedom. ~" MS = mean square identification. Subscripts on variance components are defined as follows: R = replications, C = creepers, H ~ hay-type parenta, Cr ~ crosses, F = F l ~8 within crosses, W = within plots.
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